Biodistribution and histological localization of anti-human colon cancer monoclonal antibody (MAb) 1A3: the influence of administered MAb dose on tumor uptake.
Using a murine monoclonal antibody MAb 1A3, which binds to a lipid antigen found enriched in human colon cancer, and MOPC-21 antibody, as a non-specific control, we examined the effect of increasing doses of 125I-labelled MAbs (5 micrograms to 2,000 micrograms) on tumor localization. Biodistribution studies in hamsters with small GW-39 human colon carcinoma tumors [0.44 g +/- 0.014 (SEM)] demonstrated functional saturation of antigen binding sites in tumors when large doses of MAb 1A3 were used. The percentage injected dose bound per gram of tumor (ID/g tumor) remained constant for doses of intact MAb 1A3 less than or equal to 100 micrograms but decreased with doses greater than 100 micrograms, suggesting that a population of antigen binding sites had been saturated. While the percentage ID/g tumor decreased for doses of MAb 1A3 greater than 100 micrograms, the absolute amount specifically bound/g turnover increased (up to the 1,000 micrograms dose), suggesting that another population of less accessible 1A3 antigen could continue to bind MAb 1A3. In contrast, MOPC demonstrated a relatively constant percentage ID/g of tumor (2.26% +/- 0.11) throughout the dose range which was 2-3 times lower than MAb 1A3 (6.8% +/- 0.14) at plateau doses (5-100 micrograms). These data suggest that specific saturation of tumor binding sites was a biphasic phenomenon. Blood and normal tissues did not show binding kinetics suggesting saturation. Results of dose response experiments using MAb 1A3 F(ab')2 fragments (5 micrograms to 1,000 micrograms) closely paralleled those obtained with intact MAb 1A3, but with lower percentages of ID/g tumor, blood and non-tumor tissues as in previous studies with MAb 1A3 and other MAb F(ab')2 fragments. Histological examinations demonstrated that non-specific binding of MOPC or MAb 1A3 to tumor or normal tissues was of such low affinity as to be largely undetected after histological procedures. In contrast, MAb 1A3 (but not MOPC) showed specific cell-binding patterns to tumor but not normal tissues at all doses.